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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yuérom denepalbHONW paboyell mporpamMmbl
BocnuTanus v Konnenmuu npenogaBanusi yaeoHoro npeamera «dOusukay.
Conepxanue mporpamMmbl 1o (u3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOIIMUXCsl M OPTaHU3aUI0 N3ydeHUs (PU3MKU Ha JIESTeIbHOCTHONH OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanmsanuu TpeboBanniit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3ysibTaTaM O0y4YeHHs, a TaKkKe MEXIPEeIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusl.
[IporpamMma 1o ¢u3MKe yCTaHABIMBACT paclpeesieHne yueOHOro MaTepuana mo rojaMm odydenus (1o
KJIaccaMm), IpejiaraeT NPUMEPHYIO MOCIeI0BAaTEIbHOCTh U3yYEHHUSI TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroMINXCs.
[Iporpamma mo ¢usuke paspaboTaHa C IETbIO0 OKa3aHUS METOJAWYECKOH MOMOINM YUYUTETIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.
du3uKa SIBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEAMETOB, OCKOIbKY
(bu3nuecKre 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUHN, U3y4aeMbIX XUMHUEH, OMOIOTHEH, acTpOHOMHUEN
u (usnyeckoi reorpaduell, BHOCHT BKJIQJ B E€CTECTBEHHO-HAYYHYIO KapTUHY MHpPa, TMPEIOCTABIISET
HanOonee sicHple OOpas3lbpl MPUMEHEHHS HAYYHOTO METO/Aa IO3HaHUS, TO €CTh CHoco0a MONyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUDE.
Opna U3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKTYpe OOIIero oOpa3oBaHUsS COCTOHT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.
N3ydenue ¢pu3nku Ha 6a30BOM YpPOBHE IPEIOJaraeT OBJIAJCHHUE CIEIYIOIIMMH KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:
®HAyYHO OOBSCHATH SIBJICHUS;
® OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® IHTEPIIPETUPOBATh JAHHBIE U HCIOJIb30BAaTh HAYYHbBIE JOKa3aTeJIbCTBA JJISi IOJY4YECHHUS
BBIBOJIOB.
Ienn n3ydeHus (GU3MKU Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHus omnpeneneHsl B Konnenumun
npenogaBaHus ydyebHoro npenmera «dPusnka» B 00pazoBaTeNbHBIX opranusanusax Poccuiickoit @enepanuu,
peayn3yIoUMX OCHOBHBIE 00IIe00pa3oBaTeIbHble MNPOTpaMMbl, YTBEpKIEHHOW pemeHueMm Komnernu
MunuctepctBa npocBenieHus: Poccuiickoit @eaepannn (mpotokod ot 3 aexadpst 2019 r. Ne [1K-48H).
Hean n3yvyenus pU3NKu:
® [IpHOOpETEHNE UHTEpECa U CTPEMJIEHHSI 00YJarOIIUXCSl K HAYYHOMY HM3YUYEHUIO PUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUA O HAYYHOM METOJ€ MO3HaHWS U (POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYXKAIOIINM SIBICHUSIM;

¢ hopmMHpoBaHNE HAyYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa W3Y4EHHs] OCHOB CTPOCHMSI MaTE€pUH U
(GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

¢ hopmupoBaHue MpeacTaBIeHU 0 posid (PU3UKHU I Pa3BUTUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHI;

® pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX cepax Oyaymedl NpodeccCHOHaNbHON NesSTeTbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAaIbHEHIIEMYy 00y4EHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne STUX Ilieliel mporpaMmbl 1o (U3WKE Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
o0ecreunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e [IpHOOpETeHNEe 3HAHUNH O JAUCKPETHOM CTPOCHHMM BEUIECTBA, O MEXAaHWYECKUX, TEIJIOBBIX,

ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;



¢ IPHOOPETCHNE YMEHUW OMHUCHIBATh U OOBSACHATh (DM3WUECKHE SIBICHUS C WCIOIH30BAHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJOB PEHICHHSI TPOCTEHINNX pPACYETHBIX 3a7a4 C HCIOJIb30BAaHUEM (DHU3HUCCKUX
MoJIeJIeH, TBOPYECKHUX M MMPAKTHKO-OPHUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SBICHUS M BBITIOIHATEH OMBITHI, Ja00paTOpHBIC PabOThl U
IKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCTIOIB30BaHUEM N3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ MH(popManuend (GpU3MIEeCKOro coaepKaHus, BKIOYass HHHOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 ¥ KPUTHUYECKOE OLICHUBAaHHE UH(POPMAIINH;
®3HAKOMCTBO CO cdepaMu Npo(ecCHOHANBHON JEeSITETbHOCTH, CBS3aHHBIMU C (HU3UKOW, W
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PU3UUECKON HAYKH.
Ha uzydenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs OTBOJIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B HeZelN0), B 9 Kiiacce
— 102 4aca (3 yaca B HEJIEeINIO).

[Ipemyiaraemerii B mporpamMme 1o (HU3MKe MepedeHb J1adopaTOpHBIX padOT W OINBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JAeJacT BbIOOp MpoBelneHHs Ja0OpaTOPHBIX PabOT M OMBITOB C
y4€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEH OOyYaroluXcs, CHUCKAa SKCIEPUMEHTAJbHBIX 3a/aHuil,
IIpeUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.



COJEPKAHUE ObYYEHUA
7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®uznka — Hayka o npupoje. SABineHus npuponabl. GU3NUECKUE SBJICHHS: MEXaHUUYECKHE, TEIUIOBbIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue dusmvecknx enudnH. Dusmueckue npubdopsl. [lorpemHocTs
n3MepeHnil. MexayHapoaHasi CuCTeMa eIMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3YYalOT MNpUpPOAY. EcTecTBEeHHO-HayuHBIM METO.
MO3HAHUs: HAOJII0IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMKCHUE TUIIOTE3, IKCIIGPUMEHT I10 TIPOBEPKE
TUI0TE3, 00BsICHEHNE HAa0M0JaeMOoro aBieHust. Onucanue GU3NIECKuX SBJICHUN C ITOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, YIEKTPUUECKHIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. ®wusudeckue MprOOPHI U MPOIIEeypa MPSIMbIX U3MEPEHHUH aHAJIOTOBBIM U IIU(PPOBLIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre UeHbI JeNeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

H3mepenne paccTosTHUM.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETa.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUHUKA TEMIIEPATYPBI.
[IpoBenenue uccienoBaHusi MO MPOBEPKE TUIIOTE3bl: JAIbHOCTh MOJETA IIApUKA, MYIIEHHOI'O
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIbllIe BBICOTA ITYCKa.

ok ownPE

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. OIMbIThI, J0KA3bIBAIOLINE JIUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBoxkenue yactuil BemiecTBa. CBs3b CKOPOCTH JBIKEHUSI YacTHI[ ¢ Temreparypoi. bpoyHoBckoe
nBukeHue, 1M dysus. BzaumonelicTBrue 4acTull BeIIeCTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPIBIX (KPUCTATUIMYECKUX) Tell.
B3anMocBs3b MeXy CBOMCTBaMU BELECTB B PAa3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6mronenue nuddysuu.

3. HaOmonenue siBineHu, 00BACHIIOMUXCS TPUTSHKEHUEM WITH OTTATKHBAHUEM YaCTHIT BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTONIb30BaHHEM (poTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JACHCTBHS CHII MOJIEKYJISIPHOTO MPUTSIKEHHSL.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexannueckoe nBHKEeHUE. PaBHOMepHOe M HepaBHOMEpHoe nBMkeHue. CkopocTe. Cpenssist
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacuér myTu v BpeMEeHH JIBH>KCHHUSL.

SlBnenne wHepuMu. 3aKOH HMHEPIUU. B3aumopaeicTBHE Ten Kak NpUYMHA W3MEHEHHUS CKOPOCTH
NBUKEHU Tesl. Macca kak Mepa nHepTHOCTH Teina. [InmoTHocTh BemecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3auMozeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3smepeHnue cuisl ¢
IIOMOILBIO TUHAMOMETpA. SIBJIEHHE TArOTeHUs W cwia TshkecTh. Chia TSKeCTH Ha JpYyrux IaHerax. Bec
tena. HeBecomocth. CrioxeHHe Cuil, HalpaBJICHHBIX MO ONHOW mpsiMoil. PaBHopeicTByromas cwi. Cuia
TpeHus. TpeHue CKOJIbKEHUS U TpEeHUE NOKos. TpeHne B IpUpoie U TEXHUKE.



Hemoncmpayuu.

o U AW P

HalimoieHre MEXaHU4IeCKOTo JIBHKCHHS Tela.

H3mepeHne CKOpoCTH MPSIMOJIMHEHHOTO JIBUYKCHHS.
HaGnronenue siBleHUs] HHEPLIUH.

HaGmoieHre n3MeHeH s CKOPOCTH TIPH B3aUMOJICHCTBUH TEJI.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

CrosxeHHe CHJI, HAlPaBJICHHBIX MO OJJHOM MPSIMOH.

JIaﬁopamoprle padomout u onvimol.

1.

w

OmnpeneneHue CKOPOCTH  pPAaBHOMEPHOTO  JABMJKEHMsI (LIapuka B OKUIKOCTH, MOJEIH
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpegHel CKOPOCTU CKOJIBXKEHUS OpycKa MU LIapHKa 0 HAKJIOHHOM MJIOCKOCTH.
Omnpexenenue IOTHOCTU TBEPAOIO TeA.

OmnbITHl, JAEMOHCTPUPYIOLIME 3aBHUCUMOCTb  pacTshkeHus  (aedopManuu) MHPYKHUHBI  OT
IIPUJIOKEHHOM CHJIBL.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJILKEHMSI OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, JKUAKOCTEN U ra3oB.

Hapnenue. CiocoObl yMEHbIICHUS M yBEIMUYCHUs AaBieHUs. J[aBnenue ra3a. 3aBUCUMOCTb J1aBJICHUS
raza or o0béma, Temmnepatypsl. [lepenaya naBneHus TBEPABIMU TEJIaMH, >KUJIKOCTSIMHU W ra3aMu. 3aKOH
[Tackans. [IlneBMaTuueckue MalIMHbI. 3aBUCUMOCTb JABJIEHUS KUJKOCTH OT INyOuHBI. ['mapocraTuueckuii

napanokc. Coobmatonuecs cocynsl. ['uapaBinueckre MeXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3AYIIHON OOOIOUYKH
3emun. Onbit Toppuuerumm. M3mepenne atMochepHOTo JaBiieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [TprOops! 1i1st u3MepeHust aTMOCEPHOTO JTaBIICHUSI.

JleiicTBHE >XKUIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Tello. BrITankuBaromias (apXuMe[oBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH aBJICHUS Ta3a OT TEMIIEPATYPHI.

2. llepenaua naBiaeHHs KHUIKOCTBIO U Ta30M.

3. Coolmaromecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBinenue neiicTBust aTMOCHEPHOTO AaBJICHUS.

6. 3aBHCHMOCTh BBITAIKHMBAIONIEH CHJIBI OT 00BEMAa NOrPYKEHHOW YACTH Tejla M IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue mutaBaHus TeN: TUTABAaHWUE WM TOTPY)KEHHE Tell B 3aBHCHMOCTH OT COOTHOIICHHUS

IUIOTHOCTEH TeJla M KUIKOCTH.

Jlabopamopmuvie padbomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyKEHHOM B JKUJKOCTh YaCTH Tela.
OrnpeneneHne BBITATKABAKOLIEN CHIIBL, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MacChl
Tena.

OnbIThI, TEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOUIECH CHUJIbI, ACHCTBYIOIIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B AKHUIAKOCTh YACTH T€JIA U OT INIOTHOCTH >KUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM  KOHCTPYUPOBAHHME JIOAKM U ONpEAelieHue  eé
IPy30I0AbEMHOCTH.

Pa3znen 5. PabGoTa u MOIIHOCTH. DHEpPrus.
Mexanunyeckas padora. MOIIHOCTS.



[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[lpaBuiio paBHOBecus pblyara.
[IpuMeHneHne mpaBuiia paBHOBECHS pblyara K OJOKy. «3omoroe mpaBuio» mexanwku. KIIJ[ mpocTthix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckass W moTeHuuanbHas sHeprus. [IpeBpaliienue oIHOrO BHUAA
MEXaHUYECKOH HEepPTruu B APYroil. 3aKOH COXpaHEHUsI YHEPTHUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBMKEHHH Teja MO0 TOPU30HTaJIbHOU

MTOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.

3. Usmepenne KIIJ] HaKIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUSI MEXAaHUYECKOU SHEPTUU.

8 KUIIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKOW TEOPUHU CTPOEHHUs BenlecTBa. Macca u pa3mepsl
aTOMOB M MoOJeKyd. OTMbBIThI, MOATBEPKAAIOUIME OCHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammyeckrne u aMmophHbIe
tena. OOBsICHEHHE CBOWMCTB ra3oB, XHUAKOCTEH W TBEPABIX TEl HAa OCHOBE MOJIOKEHUU MOJEKYISPHO-
-KWUHETUYECKOU Teopur. CMauMBaHUE U KalWUISIPHBIC BJICHUS. TeII0BOE paCUIMPEHHUE U CKATHUE.

Temnepatypa. CBsi3p TeMmepaTtypbl CO CKOPOCTBbIO TEIUIOBOIO JBHKEHHS 4YacTull. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsi BHYTPEHHEH SHepruu: TeIulonepenadya U coBepuieHue padoTbl. Bumabl
TEIUIONEPEadn: TEMJIONPOBOJHOCTD, KOHBEKLIUS, N3ITyUCHHE.

KonnyecTBo TerioTel. YenbHas TEMIOEMKOCTh BellecTBa. TermaooOMeH M TEIUIOBOE paBHOBECHE.
VYpaBHenue temnoBoro OanaHca. [lnaBieHwe W OTBepAEBaHME KPHUCTAJUIMYECKUX BEIIECTB. Y JeNbHas
teriota TuiaBieHus. [lapooOpa3zoBanue u koupaeHcanusa. Mcmapenwe. Kumnenue. YnenpHas TemiioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TOIIMBA. Y ieJbHasl TEMJI0Ta CrOPaHHUsL.

[Mpunnunsr padotsl TeroBeix Asurarenel KIIJ[ temmoBoro nBurarens. TemsoBele aBUTaTenu u
3alUTa OKPYKAOLIEN CPEIB.

3aKOH COXpaHEHUS U MIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmroienue sSBiIeHU CMAaYMBaHUSI U KAMHJUTSIPHBIX SBJICHHA.

Habutoienue TemnoBoro pacimypeHus Ted.

W3meHeHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuna u3mepeHus TeMIepaTypsl.

Bunel reruionepenayu.

OxJnaxieHre Ipy COBepUICHUH PabOThlI.

Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CoNaORrwdE

=
o

. CpaBHEeHUE TEIIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

. HaGmrogenne kumeHus.

. HaGmroienne mocTostHCTBA TEMIIEpaTyphI MPH TUIABICHUH.
13. Mozeny TEIOBEIX IBUTATEIEH.

o
N

Jlabopamopuusie pabomot u onvimel.



OmnbIThl IO OOHAPYXKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO IIPUTSKEHUS.

OnbITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJI MM caxapa.

OmnbITH 0 HAOTIOIGHHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, )KUIKOCTEH 1 TBEPIBIX TEI.

OmnpeneneHue 1aBieHNUs BO31yXa B Oa/UIOHE HINPHLIA.

OmnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro o0bEMa U HarpeBaHUs WU

OXJIaKICHUS.

6. IIpoBepka runore3bl JUHEWHONW 3aBHCUMOCTHU JJIMHBI CTOJIOMKA KUIKOCTU B TEPMOMETPHUYECKON
TpyOKe OT TEMIEPaTyphI.

7. HaOmioneHue M3MeHEHUs BHYTPEHHEW >HEpPruu Tena B pe3yibpTaTe Teljonepenadyd U padoThl
BHEIIHUX CHUIIL.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOTHON M TOPsTYEH BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH NpU TEIMJIOOOMEHE C HarpeTbiM

AN -

METAJUIMYECKUM LIMJIUHAPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUs..

12. Onpenenenre OTHOCUTENHEHOM BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEIIOTHI IJIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onektpuzaius Tei. JBa poaa simeKTpUuecKHX 3apsioB. B3zauMopeicTBre 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBYS 3apSKEHHBIX TEJl OT BEIMYMHBI 3aPsII0B U PACCTOSIHUSI MEKIY
TeJIaMu).

Onexkrtpudeckoe 1mose. Hanpsok€HHOCTH — anekTpuueckoro mois. IIpuHIMI — Cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIeMEHTapHbIM 3iekTpuuyeckui 3apsan. CrpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHUSI DJIEKTPUUECKOTO 3apsia.

ONEKTPUUYECKUHA TOK. YCIOBHS CYILECTBOBAHUS DJJIEKTPUUECKOTO TOKA. VICTOUHHMKHM IOCTOSHHOTO
ToKa. JIeMCcTBUSI 3JIEKTPHUYECKOr0 TOKa (TEIUIOBOE, XHWMHUYECKOE, MAarHUTHOE). ODJIEKTPUYECKUH TOK B
KHUJKOCTSAX U razax.

Onexrpuueckas nenb. Cuia Toka. ODJeKTpuueckoe HampspkeHune. CONpOTHUBIEHHE IPOBOAHMKA.
VY aenpHOE cCONPOTUBIIECHHUE BelecTBa. 3akoH Oma s ywyactka nenu. [locienoBarenpHoe U napauieabHOE
COEIMHEHHE ITPOBOJHUKOB.

PaGora m MoOIIHOCTH 3J€KTpUUECKOro Toka. 3akoH Jlxoyns—JleHua. DnexkTpuueckue LENu U
NOTpPeOUTENH IEKTPUUECKOH sHEprun B ObITY. KOpoTKOe 3aMbIKaHME.

IloctosiHHBIE MarHuTHL. B3amMmonelcTBUE MOCTOSHHBIX MarHUTOB. MarautHoe nosie. MaraurtHoe
rosie 3eMJIM U €T0 3HAY€HHE NI KU3HU Ha 3emute. OnbIT Opcrena. MarHuTHOE 1oJIe 3JIEKTPUYECKOTO TOKA.
[IpumeHeHne »3IEKTPOMArHWTOB B TeXHHKE. JIefiCTBME MarHUTHOrO TMOJs Ha TMPOBOJHUK C TOKOM.
DneKTpoABUIaTeIb MOCTOSSHHOTO TOKA. Mcronb30BaHue 3JEKTPOABUTATENEN B TEXHUUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

OnbiTel @apajned. SBieHue 37eKTpoMarHuTHOM HMHAYKUWU. [IpaBuno JleHma. DnekTporeneparop.
CriocoObl  TIOJTYYEHHST DJIEKTPUUECKOW HHEPTUd. ODJIEKTPOCTAHIIMH Ha BO300HOBISAEMBIX HMCTOYHHUKAX
SHEPIUH.

Jemoncmpayuu.

DIIeKTpu3anus Tell.

JIBa pofia 2JIEKTPHUUECKUX 3apsiI0B M B3aUMOIEHCTBHE 3apPSKEHHBIX TeEll.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHHUs IEKTPUUECKHX 3apsI0B.

ITpoBOIHUKY U JUDIEKTPUKH.

MogenupoBaHie CHIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TOJISL.

NoahkowdE
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HcTouHMKH MOCTOSIHHOTO TOKA.

JlericTBUSA SIIEKTPUYECKOTO TOKA.

DNEKTPUUYECKHUM TOK B JKUJIKOCTH.

I"a30BbIii pazps.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpuYecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COPOTUBIICHUH.

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3JEJIECHUS MOJOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarnuTtHoe noJjie Toka. JIeKTPOMarHmr.

JleficTBrE€ MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
DNEeKTpOoABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

OnsiTel @apajes.

3aBUCUMOCTh HallpaBJI€HUS! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onsimol.

ok wnE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITE IO Ha6JIIOIICHI/IIO OJICKTpHU3alH TCJI I/IHI{YKIIHCﬁ " IIpHU COITPUKOCHOBCHHHU.

HccnenoBanue neiCTBUS JIEKTPUIECKOTO MOJIS HA TIPOBOJAHUKH U JTUDIIEKTPUKHU.

COopka u mpoBepKa padOoThI IEKTPUUECKOH IIEMH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3MepeHune u perynmpoBaHue HAPSIAKEHUS.

HccnegoBanue 3aBUCMMOCTH CUJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
Y HaIlpsKEHUs1 Ha PE3UCTOPE.

OHBITI:I, JACMOHCTPUPYIOIIUE 3aBUCUMOCTDL JJICKTPUYCCKOI0 CONPOTUBIICHUSA NMPOBOAHHUKA OT €TI0
JUTHHBI, TTOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHUS HANPSXKEHUW TMPU TOCIEAOBATEIbHOM COCIMHEHUHM JABYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIBHOM COEAMHEHUH PE3UCTOPOB.

Onpenenenre pabOTHI 3IEKTPUUECKOIO TOKA, UYILEr0 YePE3 PE3UCTOP.

Ornpesnenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO YePe3 JaMIIOUKy, OT HAIPsLDKEHUS Ha HEll.
Onpenenenne KIIJ[ narpesarens.

HCCJ’IG}IOB&HH@ MAarHuTHOI'O BSaHMO)IeﬁCTBHH IIOCTOSIHHBIX MAarHuToB.

N3ydyeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MAarHUTOB MPH UX O0OBEIMHEHUH U Pa3ICIICHUN.
UccnenoBanue AeCTBUS ANEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OHBITBI, JACMOHCTPpUPYIOIIUE 3aBUCUMOCTE CHUJIbI BSaHMO)IeﬁCTBHH KaTyllKyu ¢ TOKOM W MarHuTa
OT CHJIBI TOKA W HAIIpaBJICHUA TOKA B KaTYIIIKEC.

N3yuenune neicTBUS MATHUTHOTO TMOJISI HA POBOAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTaTEsl.

N3amepenne KIIJ anmekTpoaBuraTeIbHONM YCTAHOBKH.

OnpIThl IO HCCIEAOBAHUIO SIBJCHHS 3JIEKTPOMATHUTHOW HMHIYKIMHU: HCCIEIOBAaHUE U3MEHEHUMH
SHAYCHUA U HAITPABJICHUSA MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJI€HUS.



Mexannyeckoe naBuwxeHue. MarepuanbHas Touka. Cucrema otrcu€éta. OTHOCHUTENIBHOCTH
MEXaHUYECKOr0 IBH)KEHUA. PaBHOMEpHOE MpAMOJMHENHOE IBWXEHUE. HepaBHOMEpHOE MPSIMOIMHEUHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosnHeHOe IBrkeHre. CBoOoMHOE mafeHue. OnbIThl [ anmmes.

PaBHOMepHOE nBMXeHHEe MO okpykHocTH. Ilepuon u wacrora oOpamienus. JIuneiiHas u yriaoas
ckopocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

IlepBbii 3akoH Hprorona. Bropoit 3axkon Hserorona. Tperuit 3axkoH Hsrorona. Ilpunuun
CYINIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHMsI: cuia TPEHUS CKOJIBKEHUS, CHUJIa TPEHUS IOKOs, JpYTHe
BH/IbI TPCHHUS.

Cuna TsHKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaeHus. [IBIKeHue IaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopocTb. HeBecoMocTh U neperpys3ku.

PaBHOBecue MmarepuanbHON Touku. AOcomoTHO TBEpHoe Teno. PaBHOBecue TBEpAOro Tenma ¢
3aKPEIJIEHHON OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TskecTH.

WNmnynece tena. U3menenne ummyinbea. Mmynbe cuiibl. 3aKOH COXpAaHEHUsl MMITysbca. PeakTuBHOE
JBUKEHUE.

Mexanunueckasi pabota U MouHocTh. Pabora cun Tskectu, ynpyroctu, TpeHus. CBs3b 3HEPruu U
paOotsl. [loTeHnManbHas >HEprus Teia, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHuuanbHas 3Heprus
ckaroil npyxusHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW BSHEPruu. 3aKOH COXpaHEHMUS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOIO ABMKEHMSI TeJIa OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHE IyTEH W TPAECKTOPHUI JBIKEHHS OJHOTO M TOTO YK€ Tela OTHOCHTEIHHO Pa3HBIX Tell

OTCYETa.

3. H3mMepeHne cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUSL.

4. W ccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. HaOnronenue qBuxeHHs Tea Mo OKpY>KHOCTH.

6. HaOmronenne MexXaHWYECKHX SIBIICHUH, TMPOUCXOMAIIUX B cHcTeMe OoTcuéra «Tenexkay mpu e

PaBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCHUTENIHO KaOUHETa (U3UKH.
7. 3aBHCHMOCTb YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIEH Ha HErO CHJIBL.
8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.
9. HM3meHeHwue Beca Tena MpH YCKOPEHHOM JIBH)KEHUH.
10. ITepenaya umiysbca Mpu B3aMMOAECHCTBUH TEJL.
11. ITpeoOpa3oBaHusi SHEPTUH MIPH B3aUMOAECHCTBHH Tell.
12. CoxpaHeHue UMITyIbCa TIPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.
13. CoxpaHeHue UMITyIbCa TPH a0COIOTHO YIIPYTOM B3aWMO/ICHCTBHU.
14. HaGnroneHue peakTUBHOT'O JIBUKECHHUS.
15. CoxpaHeHnue MeXaHUYECKON SHEPTUH ITPU CBOOOTHOM Ma/ICHHUH.
16. CoxpaHeHne MEXaHUYECKON SHEPTUH MIPH JIBMKEHUH TeJIa O] ISHCTBUEM TPYKUHBI.
Jlabopamopuvie pabomsl u onvimol.
1. KoHcTpyupoBaHHMe TpakTa JJIsi pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JBMKEHMS IIApUKA U
TEJEKKH.

2. OmpeneneHue cpeiHed CKOPOCTH CKOJIbXEHHs OpycKa WIM JBM)KEHHUS IIapHKa IO HAaKJIOHHOH
IIJIOCKOCTH.

3. OmpeneneHne yCKOpeHHUs Tella MPU paBHOYCKOPEHHOM JIBM)KEHUU 110 HAKIIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBUKEHUHU 0e3 HaualbHOMN
CKOPOCTH.

5. Ilpoepka rumoresbl: €ciu NPH PABHOYCKOPEHHOM JBM)KEHUHM 0€3 HadalbHOM CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YMCEIl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.



HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CUJIbI HOPMAJIBHOTO JIaBJICHHUSL.
Omnpenenenue kodppuimeHTa TPEHHUS CKOTBKCHHSI.
Omnpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOTHl CHIBI TPEHHUS MPH PABHOMEPHOM MABIIKEHHH TeJla 1O TOPU3OHTAIBHON
MTOBEPXHOCTH.
10. Onpenenenue pabOThI CUJIBI YIPYTOCTH MIPH NOIBEME TPy3a C UCIOJIb30BAHUEM HETIOABMXKHOTO U
IIOJIBU’KHOTO OJIOKOB.
11. V3ydenue 3akoHa COXpAaHEHUS SHEPTHUHU.
Paznen 9. Mexannueckue KoJ1e0aHus U BOJHEI.
KonebarenbHoe apmxenue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWI: MEpHOJ], 4YacTOTa, aMILIUTY/A.
MareMaTHuecKuil 1 IpY>KUHHBINA MasTHUKU. [IpeBparienue sHepruu npu KouedaTeIbHOM JABHKEHHH.
3aryxarmue konebanus. BeiHykneHHble konebanus. Pesonanc. Mexanuueckue BoHBL CBoOicTBa

©CoN

MeXaHW4YecKUxX BOJH. [IpomonbHble U monepeyHbie BOIHBL. J[JTMHA BOJHBI U CKOPOCTH €€ PaclpOCTpaHEeHHUS.
MexaHuuyeckre BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJHBI.
3Byk. 'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xonebaHuii Tei moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.
HabmroneHne BBIHYXICHHBIX KOJeOaHUI 1 pe30HaHCca.
Pacnipoctpanenue npoJoiabHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEINN).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomsl u onvimel.
Omnpenenenne 9acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KoneOaHui Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TiepHoAa KoJaeOaHui OIBEIICHHOTO K HUTHU TPpy3a OT JTMHBI HUTH.
HccnenoBanme 3aBUCUMOCTH TTEPHOAA KOJIEOaHUH TPYKUHHOTO MasgTHUKA OT MAacChI Tpy3a.
[TpoBepka HE3aBUCUMOCTH MTEPHO/Ia KOJICOaHUH Trpy3a, MOJABEIICHHOTO K HUTH, OT MacChl Ipy3a.

ok ownPE
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OmnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEepHo/ia KoJIeOaHUi MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH NPY>KUHBI.

7. VI3mepeHue yckopeHUsi CBOOOJIHOIO Ma/IeHuUS.

Paszpgen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHbIX BOJH. [Ilkana
AJIEKTPOMAarHUTHBIX BOJIH. VCII0Ib30BaHUE 2JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CgaoiicTBa 3/IEKTPOMArHUTHHIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. M3yyeHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tele(oHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JIyueBas monenb cera. Mcrounuku cBera. IlpsmonuHeiiHOe pacnpocTpaHEHHE CBETA. 3aTMEHHUS
Comuua u JIynel. Otpaxenune cBera. [Imockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [logHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xop mydeii B muH3e. OnTudeckas cucreMa ¢oroarnmapara, MUKpOCKoOINa 1 Teneckorna. ['1a3 kak
ONTHYECKask CUCTEMA. BIM30PYKOCTh U TaIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmektp. Onbitel HpioToHa. CrokeHHE CHEKTPATbHBIX IIBETOB.
Hucnepcus cBera.



Hemoncmpayuu.

[IpsmonuHeiHOE pacipoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmy4yenne n300pa>keHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHUYECKUN CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCeuBaroIEet JTUH3E.

[Tonydenue n3o06pakeHuii ¢ TOMOIIbIO JINH3.

[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOTA U TEIECKOIIA.
10 Monens rnasa.

11. Pa3noxenne OEIOTo CBETA B CIIEKTP.

CoNORrLDdDE

12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LBETOB.

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJia NaJeHHUs.

2. N3ydeHue xapakTEepUCTHK H300paXKEHUS IPEAMETa B TNIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yIJia MPEJIOMIICHUS CBETOBOTO Jy4ya OT yrja MaJeHHs Ha TPaHHIIe
«BO31YX—CTEKIIO».

4. TlonyuyeHue n300pakeHHM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenne (HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHITBI COOMPAIOIEH JINH3BI.

6. OmnbITHI 1O Pa3IOKEHUIO OEIOr0 CBETa B CIIEKT.

7. OmbIThI 1O BOCIPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIOICHUHU Yepe3 I[BETOBbIC (QUIBTPHI.

Pasnen 12. KBanTtoBble siBJIeHUS.

OmnsiTel Pe3epdopaa u miianerapHas Mozens atoMa. Mozens atoma bopa. Mcnyckanue u nmorsoieHue

cBeta aroMoM. KBanTel. JInHeuaTeie CIICKTPHBI.

PaguoaktuBHOCTh. Anb(da-, Oera- U ramma-usinydeHus. CtpoeHue aTtomMHoro szapa. HyxnonHas

MOJIENb aTOMHOTO siapa. M3oronel. PangnoaktuBHbie npeBpaiieHus. [lepuoa nonypacnaaa aTOMHBIX SIAEP.

aaep.

SAnepHbie peakuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAaCCOBOTO YHCEN. DHEPTHUsl CBSI3U aTOMHBIX
Cas13b Macchl U dHepruu. Peakuuu cunTes3a u nenenus aaep. Vcrounuku sHeprun ConHIa U 3BE3].
SnepHas sHepretuka. JlelicTBUs palMOAKTUBHBIX U3TyYEHUH HA KUBbIE OpPTaHU3MBI.
Jemoncmpayuu.

CreKTphl U3ITydEHUS U TIOTJIOIICHUS.

CrieKTphl pa3yYHbIX Ta30B.

CrnexTp Bomopo/a.

HaGmronenue TpexoB B kamepe Bubcona.

Pabora cuérurka MOHH3UPYIOMINX U3TyICHHM.

Perucrparus uznydeHus mpupoIHBIX MHHEPAIOB U TPOIYKTOB.

Jlaﬁopamopnbw padomout u onvimol.

1. HaGnroneHue CIUTONIHBIX U JTHHEWYATHIX CIICKTPOB H3TYICHHS.

2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusm).

3. U3mepeHue paanoakTUBHOTO (oOHA.

IloBTOpPHTEIBLHO-00001IAKO LN MOLYTb.

[ToBTOpHTENBHO--0000IMAOIMA  MOAY/Ab TMpEIHA3HAYECH JUIsi CHUCTEMAaTH3alud W 000O0IIeHUs

ok wnE

MIPEIMETHOTO COJIEPKAHUS U OMbITA JESATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca GU3HKH, a

TaKXe JUI TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy MO (u3uKe A O00ydaromuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

[Ipu u3yyeHN TaHHOTO MOAYJISI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE

KOTOpBIX 00ecleynBaeTCsl JOCTHKEHHE TPEAMETHBIX M METalpEeJAMETHBIX IJIAHUPYEMbIX pPE3yIbTaToB
oOyueHusi, popmMupyeTcs eCTeCTBEHHOHay4YHasi TPaMOTHOCTb: OCBOEHUE HAayUHBIX METOJOB HCCIIEIOBAHUS



SBJIGHUH TPUPOAbI M TEXHUKU, OBJIAJICHHUE YMEHHSIMH OOBICHATH (PU3NYECKUE SIBICHUSA, HPUMEHSS
MOJIy4YE€HHBIE 3HAHMSI, PellIaTh 3a7jaud, B TOM YHCJIE KAUECTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMNHUATBHO JEATEIBHOCTHBIM XapakTep [HaHHOIO pasjiena pealus3yercss 3a C4ET TOro, 4To
o0ydJaroImuecst BHIIOTHSIIOT 3aJaHHsI, B KOTOPBIX UM Ipe/Iaraercs:
Ha OCHOBE IIOJyYEHHBIX 3HAHUM paclo3HaBaTb M HAy4yHO OOBSACHATH (PHU3WYECKUE SIBICHUS B
OKpY>Karollel MpUpo/ie U OBCETHEBHOM KU3HU;
UCIOJIb30BaTh HAyYHBIE METOJbI MCCIECIOBaHUSA (PU3UUECKUX SBJICHUH, B TOM YHCIE I MPOBEPKU
TUIOTE3 U NOJYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4yHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTHIKEHHIH COBPEMEHHBIX TEXHOJIOTWH, HampHUMep,
MPAKTUYECKOIO HCIOJIb30BAaHUS PA3IMYHBIX HCTOYHHKOB PHEPIMM Ha OCHOBE 3aKOHA MPEBpALICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenne ¢u3MKU Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMS HANpaBIEHO Ha JOCTHXKCHHE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPECAMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbrare nzydenus (pu3nku Ha ypoBHE OCHOBHOI'O 001ero oOpa3oBaHus y oOydaromierocsi 0yayTt

c(hOpMUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) maTpMoOTU4YeCKOro BOCIIUTAHUS:

() mposiBJIeHHe UHTEpeca K MICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3MYECKOi HayKH;

[ HIEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSAM POCCUHCKUX YUEHBIX--(PU3UKOB;

2) rpaskKIaHCKOro U TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

[ TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKHUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (DU3UKY;

[J oco3HaHME BaKHOCTH MOPAJIbHO--3TUYECKHUX MPUHIIAIIOB B JESITEIHHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHUS:

(] BOCTIpHSITHE CTETUYECKUX KauyecTB (PU3MUECKOW HAYKH: €€ TapMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMS:

[] oco3HaHME LEHHOCTH (U3NYECKON HayKM KaK MOILHOTO MHCTPYMEHTA MO3HAHUS MHpA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BAJKHEHUIIIEH COCTABIIAIOIIEH KYJIbTYpPBI;

() pa3BUTHE HAYYHOH JTFOO03HATEIFHOCTH, HHTEPECA K UCCIIEA0BATEIILCKON eI TeIbHOCTH;

5) hpopmupoBaHus KyJIbTYPbI 310POBbSl H IMOLMOHAIBHOI0 0JIAr0ONOTyYHsI:

[] oco3HaHHME IEHHOCTH O€30MacHOro ooOpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUpE,
BaXHOCTH TPAaBHJI OE30MIaCHOTO TIOBEJICHUS Ha TPAHCIIOPTE, HAa IOPOTaX, C AJIEKTPHUECKUM H TETIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIOBHSX;

[J copMHpPOBaHHOCTH HaBBIKA pedIeKCHH, MPU3HAHNE CBOETO NpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYroro 4ell0BeKa,

6) Tpy10BOr0 BOCIIMUTAHUS:

[] aKTUBHOE YyYacTHe B pEUICHWH TMpaKTHUYECKUX 3afad (B paMKax ceMbH, 0Opa30BaTeNIbHON
OpraHu3aIly, TOPOoja, Kpas) TEXHOJOTHYECKON M COIMAaJIbHON HANPaBICHHOCTH, TPEOYIOMIMX B TOM
yucie U GU3NYECKUX 3HAHUMH;

[ MHTEpEC K MPAKTHYECKOMY N3YYEHUIO Tpodeccuii, CBI3aHHBIX C (PU3HKOMH;

7) IKOJIOrM4eCcKOr0 BOCIIMTAHMS:

[ opueHTanMs Ha NMpUMEHEHHE (PU3MUECKUX 3HAHUHU I pelleHMs 3a/ad B OOJIACTH OKpY’Karomien
Cpenpl, IJTAHUPOBAHUS TIOCTYITIKOB 1 OIIEHKH MX BO3MOXKHBIX TIOCIIEICTBHI JIJISI OKPYKAFOIIEH CpeIIbl;

[) ocozHaHME TII00ATBHOTO XapaKkTepa IKOJOTHUECKUX MPOOIeM U IyTeH UX PeIIeHHS,

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbLHON U NPUPOIHON cpelbl:

(] moTpeOHOCTh BO B3aWMOJICHCTBUM MpHU BBIINOJIHEHUH HCCIEIOBAHUA U MPOEKTOB (PU3HMUECKON
HAIpaBJICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSIM JIPYTHX;

(] mOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JIeTeIbHOCTb;

[J moTpeObHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHWW, B TOM 4YHCIEe (OPMYJIUPOBATH HJEH, MOHITHSA,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

[J ocozHaHue JePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

[J mIaHupOBaHKUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

[ cTpemileHHE AaHAIM3MPOBATH U BBIABIATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PU3NYECKUX 3HAHUM;



e [] OIEHKAa CBOMX JEHCTBUH € Y4ETOM BIIMSHHUS HA OKPYXKAIOUIYIO CPEIy, BOSMOXKHBIX TIII0OATBHBIX
MIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHusi mporpaMMmbl 1o ¢Gu3MKE Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS y
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpCAJbHBbIE  Y4eOHBbIE JEHCTBUS, KOMMYHUKAaTHUBHBIC YHHBEpCalbHbIE Y4eOHBIE JeicTBuS,
peryJasSTHBHBIC YHUBEpPCAIbHBIC yUeOHBIC 1CHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble 1oruueckue geiicTBUA:
® BEISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBICHHI);
® yCTaHABJIMBATh CYILECTBEHHBIN MMPU3HAK KJIAaCCU(DUKALIMU, OCHOBAHUS [yl 0000IIEHUS U CPABHEHUS;
® BBISIBJIATH 3aKOHOMEPHOCTHU U IIPOTUBOPEUMS B pacCCMaTpUBAaEMbIX (akTax, JaHHBIX U HAOIIOJCHHUSAX,
OTHOCSIINXCS K PU3HUUECKUM SIBIICHHSIM;
® BBISIBJIATh [IPUYMHHO--CJIEZICTBEHHBIE CBS3M INPH H3yYeHUU (PU3MUYECKUX SIBICHMH U IPOLECCOB,
JeTIaTh BBIBOJBI C MCIIOJIb30BAaHUEM JEAYKTHBHBIX M MHIYKTUBHBIX YMO3AaKJIIOUEHHH, BBIJIBUTATh
THITOTE3BI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;
® CAaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHns yaeOHOH (Hu3n4ecKoil 3a1auu (CpaBHEHUE HECKOIBKUX
BapHaHTOB pEIICHUs, BHIOOP HamOoJee MOAXOJAIIETO ¢ YU4ETOM CaMOCTOSTEIBHO BBIJIEICHHBIX
KPUTEPUEB).
ba3oBble uccienoBarebCKue AeHCTBHA:
® 1ICTI0JIb30BATh BOIIPOCHI KaK UCCIIEA0BATENCKUI HHCTPYMEHT IMO3HAHMS,
®[IPOBOJIUTH TI0 CaMOCTOSITEIPHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXKHBIA  (QHU3NIECKUit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;
® OIICHUBATh HA MPUMEHUMOCTb M JJOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYEHHYIO B XO/€ MCCIEeI0BaHMs
WJIN SKCTIIEPUMEHTA;
® CaMOCTOATENIbHO  (OPMYJIMPOBATh O000OLIEHHSs M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIIE0BAHMS;
® [IPOrHO3UPOBATh BO3MOXKHOE JajlbHElIIee pa3BUTHE (PU3MUECKUX MPOILIECCOB, a TAKXKE BBIJIBUIaTh
MIPETIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® IPUMEHSTh PAa3JIMYHBIE METO/bI, HHCTPYMEHTHI U 3aIPOCHI IIPH TIOUCKE W 0TOOpe MH(POpMAINN HITH
JAHHBIX C YU4ETOM IPeANIoKEHHON yueOHOM (pru3nueckoi 3a1auu;
® AHAITM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH()OPMAIMIO PA3ITUYHBIX BUJOB H GOPM
MIPEICTABIICHHS,
® CAaMOCTOSITENILHO BBIOMPATh ONTUMAIIEHYIO (OPMY TMPENCTaBICHIS HHPOPMAIIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpauKoi U 1X KOMOMHALIUSMHU.
KoMMyHUKaTHBHBbIE YHHBepcalbHble y4eOHbIe AeilicTBHA:
® B X0J1¢ 00CY>KAeHUsI yueOHOr0 MaTepuana, pe3yibTaToB J1a0opaTOpHBIX padoT U MPOEKTOB 3a/1aBaTh
BOIPOCHI IO CYLIECTBY OOCYXIAaeMOW TeMbl M BBICKAa3bIBaTh WJCH, HAllCJICHHbIE Ha pEIleHHE
3a/1a4d ¥ ToIep KaHue OJ1aroKenaTeIbHOCTH OOIICHHS;
® COMOCTABIIAITh CBOM CYXIEHHS C CYXICHUSMH JAPYIMX YYacTHUKOB JAMaiora, oOHapy>XHBaTh
pas3IuyKe U CXOJCTBO NO3ULINI;
® BEIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;



¢ IyOJIMYHO TPENCTABIATh PE3YyIbTAThl BBIOJHEHHOTO (U3MUYECKOTO OmbITa (IKCIEPUMEHTA,
HCCTIe0BaHMS, TIPOSKTA);

® [IOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUIYaTbHOU paOOTHI MIPH PEUICHUH
KOHKPETHOU (pr3ndYecKoi poOIeMbl;

® I[PUHUMATh IIETTM COBMECTHOW [ESATEIHHOCTH, OPraHU30BHIBATH JECHCTBUS MO €€ JOCTHKCHHIO:
pacrpenenaTh poiu, 00CYKIaTh MPOLIECCH U Pe3yJIbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIFO/ICH;

® BHITTOJIHATH CBOKO 4acTh PabOThI, JOCTUTash Ka4eCTBEHHOTO pe3yiibTara M0 CBOEMY HAIIPABICHHIO H
KOOPJIUHUPYS CBOU JCUCTBHS C IPYTUMHU WICHAMHU KOMaH/IbI;

® OIICHWBATh KayeCTBO CBOEro BKIaJa B OOMMH MPOAYKT IO KPHUTEPUSM, CAMOCTOSTEIHLHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

® BBISIBJISATH NTPOOJIEMBI B KU3HEHHBIX U y4EOHBIX CUTYaLMsIX, TPEOYIOUIMX JUIsl pelIeHNs PU3NUECKUX
3HAHUI;

® ODUCHTHUPOBATHCS B PA3JIMUYHBIX [OAXOJAX HPUHATHS peIleHU (MHAMBUIYAIbHOE, HPUHATHE
pelleHus B IpyMIe, IPUHITHE PEILIEHUI TPYIIoi);

® CAMOCTOSITENIbHO COCTABIISATh AITOPUTM peIIeHUs (HU3MYECKON 3a[aud WM TUIaHA WCCIIEAOBAHUS C
Y4ETOM MMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IMpejiaracMole
BapUaHTHI PELICHUII;

e /1e51aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

® 1aBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IjiaH €€ U3MEHEHMUS,

® 00BSACHATh NPUYHUHBI JOCTH)KEHUS (HEJOCTHKEHHS) pEe3yJbTaTOB JESTENIbHOCTH, /1aBaTh OLICHKY
NPUOOPETEHHOMY OMBITY;

® BHOCUTh KOPPEKTUBHI B ACSITEIHLHOCTD (B TOM YHCJIE B XOJ BBINOJIHEHUS (PU3NUECKOTO UCCIIEI0BAaHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHMBIIUXCS CHUTYAIMi, YCTaHOBJIEHHBIX
OLIMOOK, BOHUKIINX TPYTHOCTEH;

® OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LIETH U YCIOBUSM;

® CTaBUTh ce0s HA MECTO JPYroro 4ejoBeKa B XOJ€ CHOopa WIM JUCKYCCHM Ha HAy4YHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;

® [IpU3HABATh CBOE MPaBO HA OIIMOKY MpPU pelieHHH (PU3MUECKUX 3a]ad WM B YTBEPXKACHUSAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYroOro.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenus B 7 kjiacce IMpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM !

® CTIOJIb30BATh MOHATHA: (U3NUYECKUE U XUMUYECKUE SIBICHUS, HAOIIOACHUE, SKCICPUMEHT, MOJIETIb,
TUMO0TEe3a, €IUHUIBI (PU3MUEeCKUX BETUYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSI BELIECTBa
(TBEpHmoe, KUIKOoe, razo00pa3HOE), MEXaHWUYECKOe NBI)KCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPAEKTOPHSI, PaBHOJICHCTBYIOIIAsA cuiia, feopmanus (ynpyras, IacTHuecKkas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IbI;

e paznuyath sBieHUs (IudQy3us, TEI0BOE ABMKEHHE YAaCTHIl BEIIECTBA, PABHOMEPHOE IBIIKEHUE,
HEpaBHOMEPHOE JBWKEHHE, WHEPILMs, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPABIX TEN C
3aKperIEHHON OChIO BpallleHHus, Nepenada JaBlIeHUsI TBEPAbIMU TellaMU, KUJIKOCTSIMHU U Ta3ami,



aTMOC(epHOE J1aBJICHUE, IUIaBaHUE Tell, IPEBPAILEHUS MEXaHUYECKOM PHEPIUN) MO OMUCAHUIO UX
XapaKTEPHBIX CBOIMCTB 1 HA OCHOBE OINBITOB, IEMOHCTPUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;

® paclo3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YUCIE
¢usnveckue SBICHUS B MPHUPOJIE: MPUMEPHI JABIKEHHS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOH U
HEXHMBOH TpuUpoAe, OeHCTBUE CWIBI TPEHHsS B IMPHPOJE M TEXHUKE, BIMSAHHE aTMOC(HEPHOTO
JaBJICHUs] Ha UBOW OpPraHU3M, IJIaBaHHWE PbIO, PbIUaru B TeJIe YEJIOBEKA, IPU ITOM IEPEBOIUTH
IIPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKU) (U3NUECKUX
SIBJICHHI;

® OIUCHIBATh M3yUYECHHbIE CBOMCTBA Tel U (U3NYECKUE SIBJICHUS, UCHOJIb3Yysd (PU3NYECKHE BEIUYMHBI
(macca, 00BbEM, MIIIOTHOCTH BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIAa YIIPYTOCTH,
cujla TsDKECTH, BEC Tella, CWIa TpeHus, JaBleHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHudeckas pa0oTa, MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (PHUIMEHT NOJIE3HOr0 JeHCTBUS MEXaHU3MOB, KUHETUYECKasi U OTEHIMAIbHAsl SHEPTHs), IPU
ONMCAaHUU MPABUIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI HCIONb3YEMbIX BEIUYMH, X 0003HAUYEHUS
W eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HAXOOUTH (OPMYJBI, CBS3BIBAIONIME MAHHYIO (DU3MYECKYIO
BEIMYUHY C JIPYTMMH BEIMYMHAMM, CTPOUTHh I'paQMKU H3YYEHHBIX 3aBUCHUMOCTEH (PU3UUECKUX
BEJIMYNH;

® XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys MPAaBUIIa CIOXKEHUS
cuil (BAOJIb OJHOM IpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxumMesa, IpaBUiIoO paBHOBECHS
ppuara (0s10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKON dHEpruu, npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA H 3alMCHIBATH €TO0 MATEMAaTHUECKOE BBIPAKECHUE;

® O0BSICHATH (PU3UYECKUE SBJICHHUS, ITPOLIECCH] U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHi
MIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO--CICICTBEHHBIE CBS3H, CTPOUTH
o0bsicCHeHHEe U3 1—2 JIOTMYECKHUX HIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBAa (U3UYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epemath pacu€THble 3a7aud B 1—2 JEHCTBMS, HCHOJB3ys 3aKOHBI U (OPMYJbI, CBS3BIBAIOLINE
¢u3nuecKkue BENUWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJlayM 3allMChIBaTh KPAaTKOE YCJIOBHE,
MOJICTaBIATh (PU3MUECKHE BETUYUHBI B (DOPMYIBI U NMPOBOJUTH PAaCUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOOUMbIE Ui pelIeHUs 3a/1ay, OLEHHMBATh PEAIUCTHYHOCTh IOJy4YECHHON
(bu3n4ecKoil BETMUNHBL;

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXHO PELIMTh IPU MOMOIIU (PU3NUECKUX METOJI0B, B ONIUCAHUH
UCCIICIOBAHMSI  BBIJCNATH  MPOBEpsieMOe  MpPEANoiokeHue  (TUIoTe3y),  pa3iuyarb |
MHTEPIPETUPOBATH MOTYyYEHHBIH PE3yabTaT, HAXOAUTH OUIMOKH B XOJI€ OIBITA, EJIaTh BHIBOBI MO
€ro pe3ynbTaTaM;

® [I[POBOJUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUNH WU (PU3MYECKHX CBOWCTB Te:
(GbopMynupoBaTh MpOBEpPSEMble MPEIANOIO0KEHUs, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOIO
000pyI0BaHUS, 3aMUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI,

® BBITIOJIHATH IIPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHU, MacChl Tena, 00bEMa, CUITBI U TEMIIEPATYPHI C
UCIOJIb30BAHUEM AHAJIOTOBBIX M HU(POBBIX NPHOOPOB, 3aMUCHIBATh MOKa3aHUS HPUOOPOB C
y4€TOM 3aJaHHOM aOCOIFOTHOM MOTPETHOCTH U3MEPEHHI;

® [IPOBOJIUTH  HCCJEOBAHME 3aBHUCUMOCTH OJHOW (u3MyecKoW BeIMYUHBI OT JPYrol ¢
UCIOJIb30BAHUEM TPSAMBIX MU3MEPEHHH (3aBUCUMOCTH IYyTH PaBHOMEPHO JABMXKYLIErocs Tejia OT
BPEMEHHU JIBUKEHUS TeJa, CHJIbl TPEHHMsI CKOJIbKEHHsS OT Beca Tejla, KadecTBa 0O0paboTKH
MIOBEPXHOCTEH T€JI M HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAAU COIPUKOCHOBEHMS TEJl, CHIIbI
YIIPYTOCTH OT Y/UIMHEHHS MPYKHUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Teja
U OT IUIOTHOCTU >KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOHWHBI, HA KOTOPYIO
MIOTPY>KEHO TeJNO0, YCIOBUH IIaBaHMsl TeJ, YCIOBHIM paBHOBECHUS pbluara U 0JIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4E€OHOTO HMCCIEI0BAaHUS, COOMpATh YCTAHOBKY W BBINOJIHATH U3MEPEHHs, CIEays



MpeIIOKEHHOMY IUIaHy, (UKCHPOBATh pE3YyNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BHUJE NPEUIOKEHHBIX TaOmuIl U TpaduKOB, JeiaTh BBIBOJABI IO pe3yJbTaTam
HCCIIE0BAHUS;

® [I[POBOJIUTh KOCBEHHBIE H3MEpeHHs] (U3MUYECKUX BEJIWYMH (TUIOTHOCTh BEIIECTBA >KUIAKOCTH U
TBEPAOTO TeJNa, CHJa TPEHUS CKOJNBXKEHHUS, JMaBJICHHWE BO3[yXa, BBHITATKUBAMOINAS CHUJIA,
NecTByIOAasl HA MOTPYXKEHHOE B KUAKOCTh TeN0, KOA((UIIMEHT MOJIE3HOr0 AEHCTBUS MPOCTHIX
MEXaHU3MOB), CcJenysl NPeIIOKEHHOW HHCTPYKLMU: IMPHU BBHIMNOJIHEHUH HM3MEpPEeHUN coOuparhb
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYUCIISTH 3HAUEHUE NCKOMOM BETHYNHBI,

e cOOMI0OIaTh MpaBUiIa TEXHUKU 0€30MacCHOCTHU MpH paboTe ¢ J1ab0paTOpHBIM 000PYyI0BaHUEM;

® yKa3bIBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOMIAroIIMecs COCYybl, 0apoMeTp, pbluar, MOJBUKHBIA M HEMOJBMKHBIN OJIOK,
HAKJIOHHAS TJIOCKOCTh;

® XapaKTepU30BaTh MPUHIHUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMHCTB C OMOPOMH
Ha WX OMHUCaHMs (B TOM YHCJIC: MOAMIUITHUKH, YCTPOMUCTBO BOJOIPOBOIA, THIPABIHYSCKUAN TPECC,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp), HCHOIb3ys 3HAHHUS O CBOWCTBAX
(bu3MUeCKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [I[PUBOJIUTh MPHUMEPHl (HAXOAUTh HHPOPMAIMIO O MPUMEPax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nuecKrX 3HaAHWI B MOBCEIHEBHON XKU3HM Ui oOecrieueHusi 0€30MacHOCTH MPU OOpaIEHUH C
npudoOpaMu M TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBBbS U COOIIOACHHS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpelie;

® OCYIIECTBIIATE OTOOP HWCTOYHUKOB WHpopMaruu B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOVICKOBBIM 3aIIPOCOM, HA OCHOBE WMCIOIIUXCS 3HAHWA M TYTEM CpPaBHEHUS Pa3IUIHBIX
HMCTOYHUKOB BBIAENATh HMHGOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOKET OBIThH
HEJI0CTOBEPHOW;

® [ICIIOJIb30BATh MPH BBIMOJTHEHUN YU€OHBIX 3aJJaHUI HAYYHO--TIONMYISAPHYIO JIUTEPATypy (HPU3HUECKOTO
CONIep>KaHusl, CIpPaBOYHbIE MaTepuabl, pecypchl ceTu VIHTepHEeT, BIaaeTh NpUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOpMANMM W3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYIO;

® CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
nHpopmanuu (PpU3NIECKOro colep KaHus, B TOM YHCIIe MyOJUYHO JeNaTh KpaTKUe COOOIICHHS O
pe3ynbraTtax MPOEKTOB WM Y4eOHBIX HCCIEIOBAaHUM, MPH OSTOM TPaMOTHO MCHOIb30BaTh
M3YYCHHBIN TIOHATHHHBINA anmapat Kypca GU3HKH, COPOBOXK/IATh BRICTYIUICHUE TIPE3CHTAIINCH;

e [IpH BBITIOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUN pachpelesiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBHUHM C TIOCTABJICHHBIMH 33J]a4aMH, CIICUTHh 3a BBINIOJHEHUEM IIIaHa JeHCTBUH,
aJICKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIAJ B  JICATEIBHOCTh TPYIIBL,  BBICTPAaWBAThH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K xoHniy oOyueHus B 8 kijacce mpeaMeTHbIe pe3ylabTaThl HA 0a30BOM ypPOBHE JIOJDKHBI OTpa)kaTh

c(OPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMCHHIH:

® ICTIOJIF30BaTh TOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KEHHUE aTOMOB U MOJEKYI,
arperaTHbie COCTOSHHUS BEIIECTBA, KPHCTAUIMYCCKUE W aMopQHBIC TeJa, HACHIIICHHBIH U
HEHACBIINCHHBIA TIap, BJIIAXKHOCTh BO31yXa, TEMIIEPAaTypa, BHYTPEHHSS DJHEPIHs, TEIUIOBOM
JBUTATENb, DJIEMEHTAPHBIN DJIEKTPUYECKHA 3apsl, OJJIEKTPUYECKOE I0Jie, MPOBOAHUKU U
TUDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;

e pa3inuaTh SBJICHUs (TEIUIOBOE pACIIMPEHHE W C)KaThe, TeIulonepenada, TEIUIOBOE pPaBHOBECHE,
CMauvBaHUE, KANWUISPHBIC SBICHUS, HCIAPCHHE, KOHJCHCAIUS, IJIABICHUE, KPUCTAJIH3AINsI
(oTBepaeBaHKE), KHUIIGHWE, TeIUionepenaada (TeIIONPOBOAHOCTh, KOHBEKIUS, W3ITyYCHUE),
ANEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsAAOB, NEHCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBIE MArHUTOB, NEHCTBHE MArHUTHOTO MOJII HA TPOBOJHUK C TOKOM,



JIEKTPOMAarHuTHasi MHIYKIKSA) IO ONMCAHUIO UX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

® paclo3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YUCIE
¢usnyeckrue SBIEHUS B NPUPOZE: MOBEPXHOCTHOE HATSHKCHHE M KAlWUISPHBIC SBICHUS B
IpUposie, KpUCTaJUIbl B mpupone, uzinydenue CoiHna, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHMe POCHI, TyMaHa, UHEsl, CHera, JIEKTPUYECKUE SIBIECHUS B aTMoc(epe, IEeKTPUIECTBO
AKMBBIX OPIraHU3MOB, MArHUTHOE 110J1€ 3eMJIH, Apeiid MOI0COB, POJIb MATHUTHOTO MOJIS /IS )KU3HU
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM IEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIJICIATh
CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

® ONHCHIBATH M3yYCHHBIE CBOMCTBA Tel U (DU3MYECKUE SIBICHUS, UCIOJB3Ys (U3NUECKHUE BETUUUHBI
(TemmepaTypa, BHYTPEHHSSI SHEPruUsi, KOJMYECTBO TEIUIOTHI, yJelbHas TEIUIOEMKOCTh BEIICCTBA,
yllenbHas TEIUIOTa IJIaBJICHUs, YAeIbHas TEeIIoTa NapooOpa3oBaHus, yelIbHAs TEII0Ta CrOPAHUs
TOIIMBA, KOA(PQUIMEHT IOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAs BJIAKHOCTh
BO3/yXa, OJIEKTPUYECKUH 3apsj, CHUIa TOKA, DJIEKTPUYECKOE HANpsHKEHUE, CONpPOTHBIICHUE
IIPOBOJIHUKA, YJEJIBHOE COIPOTHBIIEHUE BELIECTBA, pabOTa M MOLIHOCTh IEKTPHUUECKOrO TOKA),
IIPY ONKCAHUM NIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAUCHHUS
U eIUHHUIBI (PU3MUECKUX BEIWYHMH, HaXOIUTh (POPMYJbl, CBS3BIBAIOLIME MAHHYIO (PU3HUECKYIO
BEIMYMHY C JIPYTMMHU BEIHMYMHAMH, CTPOUTH TpaQUKH W3YUYEHHBIX 3aBUCHMOCTEH (PH3UYECKUX
BEJIMYNH;

® XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKHE SBICHHUS M IPOLECCH], HCIOJIb3Yysl OCHOBHEIC
MIOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOEHUS BEILIECTBA, MPUHLMUI CYNEPHIO3ULIUI
nojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma A y4yacTka Liemd,
3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHUs YHEPTUH, TIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIllUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

® 00BSCHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA T€ld, B TOM YHUCIE€ U B KOHTEKCTE CHUTYallHi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH HMPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOMTH
oOBsicHEHHE W3 1—2 JIOTMYecKuX IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

epemiaTh pacu€THbIe 3a7ayd B 2—3 JAEWCTBUS, HCIONB3Yys 3aKOHBI U (DOPMYIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajIM3a YCJOBUS 3a/laud 3alMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISITH HENOCTATOK JIAHHBIX JUIS pELIeHUs 3a7add, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXouMBble UIsi €€ pelIeHHs, MPOBOJUTH Pacdy€Tbl M CpPaBHUBATH IOJTYYEHHOE 3HAYCHHE
($u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPH MOMOILIU (PU3UUECKUX METO/I0B, HUCIIONb3Ys
ONHMCAaHUE HCCIIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEANIONIOKEHUE, OLEHUBATh MPAaBUIBLHOCTH
MOpsAJIKA IPOBEICHUS UCCIIEN0BaHNs, 1€IaTh BBIBOBL;

® [IPOBOJIUTH OMBITHl 10 HAOMIOJCHUIO (U3NYECKUX SBICHUA WIM (QU3HUECKUX CBOWUCTB Tel
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JaBJICHHS BO3yXa OT ero 00b&Ma, TeMreparypbl, CKOPOCTH
mpolecca OCTHIBAHMSA W HAarpeBaHMs NMPU M3JIYYEHHUU OT I[BeTa H3JIydaroulei (MOTJIOLIarouieil)
MOBEPXHOCTH, CKOPOCTb HCHApeHHUsl BOJbl OT TEMIEpPaTyphl KUAKOCTH U IUIOMIATU €€
MIOBEPXHOCTHU, DJIEKTPU3aLUs TEJI U B3aUMOJECHCTBHE DJIEKTPUUECKHUX 3aps]0B, B3aUMOJEHCTBUE
IIOCTOSIHHBIX MAarHWTOB, BHU3yaju3allis] MarHUTHBIX IOJIEH IOCTOSIHHBIX MAarHUTOB, JEMCTBHS
MarHuTHOrO IOJS HAa IPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBONCTBA
UIEKTPOABUraTeNsl IOCTOSIHHOIO ToOKa): (OpPMYJIHMpOBaTh IpPOBEPSIEMbIE  MPEANOJIOKEHUS,
coOMpaTh YCTaHOBKY W3 TMPENJIOKEHHOTO O00OpyIOBaHMS, ONUCHIBATH XOJA ONbITA U
(bopMyIHMpOBaTH BHIBOAKI;



® BBLINOJIHATh MPSIMblE U3MEPEHHUS TEeMIEpaTypbl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa, CHJIbI TOKA,
HampsDKEHUS € HUCIOJB30BAaHUEM AaHAJIOTOBBIX MPHOOPOB U AATYMKOB (U3MYECKUX BEJIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON OTPEUTHOCTH;

® [I[POBOJUTH HCCJIEJOBAaHHE 3aBUCUMOCTH OJIHOM (U3MYECKON BEIMYMHBI OT JAPYyrol ¢
UCIOJIb30BaHUEM MPAMBIX U3MEPEHHH (3aBUCUMOCTH COIPOTHUBIICHUS MPOBOJAHUKA OT €r0 JIMHBI,
IJIOIAM MTONEPEUHOI0 CEUEHUS U YJIEIBHOTO COMPOTUBIICHHUS BEIIECTBA IPOBOHUKA, CHIIBI TOKA,
UJIYIIEro Yyepe3 MPOBOJHUK, OT HAMPSKEHUSI HA MPOBOJHUKE, UCCIEAOBAHUE MOCIEI0BATEIBHOTO
U MapajuieIbHOr0 COSMHEHHUI MTPOBOAHUKOB): TUIAHUPOBATH MCCIEAOBaHNUE, COOMPATh YCTAHOBKY
Y BBITIOJHATH U3MEPEHHUsI, CAeys IPEII0KEHHOMY TIaHy, PUKCUPOBATH PE3YIbTAThI MOIYUYEHHOM
3aBUCHMOCTH B BHJI€ TAOJUIl U TPAQUKOB, 1ETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIICIOBAHUS;

® [I[POBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BeIHYuH (yIelbHas TEIJIOEMKOCTh BEIECTBa,
CONPOTHUBIICHWE TPOBOJHUKA, paboTa W MOIIHOCTh AJICKTPUUECKOTO TOKA): IUIAHUPOBATh
M3MEPEHHS, COOMpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEAJIOKEHHON WHCTPYKIUHU, U
BBIYUCIISATH 3HAUCHHE BEIHUMHBI,

e cOOTIOIaTh MPaBHJIA TEXHUKH O€30MaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;

® XapaKTEepPU30BaATh MPUHIIUIBI JECHCTBUS U3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha HUX omucaHus (B TOM YHCJE: CUCTeMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOHHa,
amMIepMeTp, BOJIBTMETpP, CUETUYHMK SJICKTPUYECKON HSHEPrUH, JIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeJIbHbIC AJIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE TTPEIOXPAHUTEIIN, FITCKTPOMArHHUT,
AJIEKTPOIBUTATENb TIOCTOSIHHOTO TOKA), UCTIONB3Ysl 3HAHUS O CBOMCTBAX (PM3WYCCKUX SIBJICHHMA H
HeoOxouMBbIe (HPU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M HW3MEPUTENbHBIE MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHEIO CrOpaHusi, AJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUUYECKUX IeTel C
MOCJIEIOBAaTEIbHBIM W TMapaUIeTbHBIM ~ COCAMHEHUEM  DJIEMEHTOB, pa3judas  yCIOBHBIE
0003HAUCHUSI DTIEMEHTOB ICKTPHUUECKHUX IIETICH;

® IPUBOJIUTh TMPUMEPHl (HAXOAUTH HWHGOPMAIIMIO O TMpPUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
(hbU3UYECKUX 3HAHUU B MTOBCEIHEBHOM KM3HU JUIsI 0OecrieueHus: 6€30MacHOCTH MPU OOpaIeHUH C
npubopaMu U TEXHMYECKUMHU YCTPOMCTBAMHM, COXpAHEHHs 370pPOBbs W COOJIOACHHS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

® OCYIIECTBIIATH MOUCK MHPOPMAIUN (PU3NIECKOTO coiepkanus B IHTepHeTe, Ha OCHOBE UMEIOIIIUXCS
3HAHUN W MYTEM CpaBHEHUS OTOJHUTEIBHBIX MCTOYHHMKOB BBIICIATH WH(OpMAIio, KOTOpas
SIBJISIETCS] IPOTUBOPEYMBON HIJIM MOXKET OBITH HEJOCTOBEPHO;

® ICTIOIb30BATh MPH BBIMIOJHEHUH YY€OHBIX 33JJaHUH HayIHO--TIOMYJISIPHYIO TUTEPATYPY PU3HIECKOTO
coJlepKaHUs, CIPABOYHBIE MaTepHallbl, pecypchl ceTtu HHTepHeT, BianeTh MNpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHus HHOpManMM M3 OJHOW 3HAKOBOM CHUCTEMBI B
APYTYIO;

® CO371aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpaTKWE YCTHBIE COOOIIeHHUs, 0000Imas uHpopMamumo u3
HECKOJIbKUX HCTOYHUKOB (DM3MYECKOTO COJEp’KaHUs, B TOM 4YHUCIEe MYyOIUYHO MPEICTABISTH
pe3yibTaThl TMPOEKTHONM WM HCCIEIOBATEIBCKONW JCATENHHOCTH, TIPH JTOM T'PAMOTHO
WCIIOIh30BaTh M3YYEHHBIN MOHATHWHBIA ammapaTr Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALUEN;

®IIpH BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHMM (DU3MUECKHUX IMPOIIECCOB pacCIpeneisTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/1a4aMH, CIEAUTH 3a BHIMOJIHEHUEM
IJIaHa JEeUCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH BKIIA] B
NeSITeNIbHOCTh TPYIIIBI, BHICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aHMOJICHCTBHE, MPOSBIISAsi TOTOBHOCTD
paspeniaTh KOH()IUKTHI.



K koHny oOydeHus B 9 kJacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXKaTb
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINUXCS YMEHUM:

® IICTI0JIb30BaTh IOHATHS: CHUCTEMa OTCUE€Ta, MaTepHalbHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTb
MEXaHUYECKOTO JIBUKEHMUSI, nedopmarus (ynpyras, IJIaCTUYECKAs ), TpEHHUE,
LHEHTPOCTPEMUTENILHOE YCKOpEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TKECTHU, aOCOIIOTHO
TBEPJIOE TENO, LIEHTpP TAXKECTU TBEPJOrO Tesa, PABHOBECHE, MEXAaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH(QPa3BYK M YyJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, LIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AAJTBHO30PKOCTh, CHEKTPhI UCITYCKaHHs W TOTJIOUICHM, anb(a-, 6era- u
raMma-u3J1ydeHus, U30TOIbl, IAE€pHAast SHEPTeTUKA,;

® pa3MyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEIHOE JBIDKEHHE, CBOOOIHOE MAJCHHUE TEJ, PAaBHOMEPHOE JIBHKECHUE IO OKPYXHOCTH,
B3aUMOJICHICTBHE TEJl, PEaKTUBHOE JBMKEHHME, KOJeOaTesJbHOE JBI)KEHHE (3aTyxarollue MU
BBIHY)KJICHHbIE KOJICOaHUs), PE30HAHC, BOJIHOBOE JBM)KEHHUE, OTPaXKEHUE 3BYKa, MPAMOJIMHEIHOE
pacnpocTpaHEHUE, OTPaKEHUE M IPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpaKeHUE CBETa,
pasiokeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CIEKTPalbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTeCTBEHHAs PaJUOAKTUBHOCTh, BO3HMKHOBCHME JIMHEHYAaTOro CHEKTpa M3JIy4yeHHs) IO
ONMCAaHUIO MX XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
¢buznveckoe SIBICHHE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXarolleM MHUpe (B TOM 4YHCIE
¢busnveckue sSBICHUS B MPUPOAEC: NMPHIMBHI U OTJIMBBI, IBMKEHUE TutaHeT COJTHEYHOW CHUCTEMBI,
pPEaKTHBHOE JBIDKEHHE JKUBBIX OPTaHU3MOB, BOCHPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE,
celicMUYeCcKHe BOJIHBI, IIyHAMH, X0, [[BETA Te€J, ONTHYECKUE ABJICHUS B IPUPOAE, OMOJIOrHYECKOe
JeicTBUE BUAMMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOIO W3IY4YEHUH, €CTEeCTBEHHBII
paavoaKTUBHBIN (POH, KOCMUYECKHE JIy4H, PAJMOAKTUBHOE M3JIy4E€HHE MPHUPOJHBIX MHUHEPAJIOB,
NeiicTBUE paJAMOAaKTUBHBIX H3JIyUEHHH Ha OpraHu3M 4YeJoBeKa), IMpH 3TOM IEepPEeBOAUTH
MPAKTUYECKYIO 3aJjauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHUI;

® ONUCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3Yysd (U3NUYECKUE BEINUMHBI
(cpenHsis M MTHOBEHHash CKOPOCTh Tejlda Tpd HEPaBHOMEPHOM [JBI)KEHUH, YCKOpPEHHE,
nepeMeleHue, myTh, YriioBasi CKOPOCTh, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHUJia TSDKECTH, YCKOPEHHE
CBOOOJHOrO MaJieHUsl, BEC Tella, MMIIYJIbC Tejla, HMIYJIbC CHJIbI, MEXaHW4eckas paboTa u
MOIITHOCTh, TIOTEHIIMATbHASL SHEPTHs Tela, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MIIM, OTEHIATIbHAS
SHEprus C)KaToW NPYKUHBI, KHHETUYECKas HHEPIus, MOJIHAs MeXaHW4YecKas SHEprus, Nepuoj H
yacToTa Koyie0aHMil, IJIMHa BOJIHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTelNb
MIPEIOMIIEHUSI CPEIbl), TIPU ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOJIb3yEMbIX
BEJIMYMH, 0003HAUEHUS U €AMHUIBI (U3NYECKUX BEIHYMH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLIHE
JaHHYIO (DU3MYECKYI0 BEIWYMHY C JAPYTUMH BEIWYMHAMHU, CTPOUTHh TpapuKé H3YUEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PM3UYECKUE SBJICHUS U NPOLECCHI, UCIONb3Ysl 3aKOH COXPaHEHHS
SHEPTWH, 3aKOH BCEMHPHOTO  TATOTEHHS, TPUHIMII  CYNEPIO3UIUN  CHJI, TPUHIHI
oTHOcUTeNnbHOCTH ["anmuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPaKEHUS
U TIPEIOMJICHHMSI CBETA, 3aKOHBI COXPAHEHHs 3apsI0BOTO M MAacCOBOTO YHCEN MpPHU SACPHBIX
peakinusx, TpH OSTOM JaBaTh CIOBECHYIO (OPMYIUMPOBKY 3aKOHa U 3alHChIBaTh €ro
MaTeMaTHYECKOE BBIPAXKEHUE;

® O0BACHATH (PU3MUYECKHE TMPOLECCHl M CBOMCTBA TEJd, B TOM YHCIE€ W B KOHTEKCTE CHUTYaIlHid
IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NMPUUHMHHO--CIEJICTBEHHBIE CBS3U, CTPOUTh
00bsICHEHHEe U3 2—3 JIOTMYECKHUX [IaroB ¢ OMOpPOM Ha 2—3 HM3YYCHHBIX CBONCTBAa (U3NUYECKUX
SABJICHHUM, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemaTh pacuy€THbIE 3aJa4d (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), MCIIONb3Yys 3aKOHBI U
GopMmynbl, CBs3bIBarOIMEe (PU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIIATh HEJOCTAIOIIME WM W30BITOYHBIE JIaHHBIE, BHIOMPATH
3aKOHBI W (OpPMyIBI, HEOOXOIUMBIC JUISI pEIICHHs, NPOBOAUTH pPACYETHl W  OLEHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAUCHHS (PU3MYECKON BETMUMHBL;

® pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTh HPU IMOMOIIM (PU3UIECKUX METO/I0B, UCTIONb3YS
OIMCaHHWE WCCIICAOBAHMS, BBIIEIATH MPOBEPIEMOE MPEINOI0KEHNE, OLEHUBATH NPAaBUIBHOCTD
Hopsiika IPOBEIECHUS UCCIENOBaHMSA, JejaTh BbIBOJbI, HHTEPIPETUPOBATh PE3YJIbTATHI
HaOJIIOACHUH U OIBITOB;

® [IPOBOJIUTH OIIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUN WK (PU3NYECKUX CBOMCTB Tel (M3yueHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPruM, 3aBUCHUMOCTb Iepuoja KoJjeOaHuil
NPY>KUHHOTO MAasATHUKA OT MACChl IPpy3a U XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MaJIbIX KOJE€OaHWid, MPSIMOJIMHEHHOE pPAaCIpOCTpaHEHHWE CBETa, pa3joKeHHe OeIoro cBera B
CIIEKTp, U3y4YE€HHUE CBOMCTB U300paXKEeHUs B INIOCKOM 3€pKajie U CBOMCTB N300paXkeHMsI IpeIMeTa B
cobupatomieil JMH3e, HaOJIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB  M3IIyYEHMS):
CaMOCTOSITENILHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYyIOBAaHUS, OMHCHIBATH XOJ
OTIBITA ¥ €TO PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX HW3MEPEHUH, Ompeaessisi cpenHee 3HAuCHHE
u3MepsieMoil BeaMuuHbI ((OKYyCHOE paccTosiHuEe coOuparoleil JTUH3bI), 00OOCHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

® [IPOBOJIUTH HCCIICJIOBAaHUE 3aBUCHMOCTEH (PH3MUYECKUX BEIWYMH C MCIIOJB30BAaHUEM TPSMBIX
U3MEpeHui (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HayallbHOU
CKOpOCTH, TEepPHOAa KOJIeOaHUH MaTEeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU yTJia
OTpaXEHHsI CBETa OT yIjla MaJCHUS W YIia MPeJOMJICHHs OT yria MaJeHHus): TUIaHUPOBATh
HCCIIeIOBAaHUE, CaMOCTOSTEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3YNbTaThl MOIYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOABI IO pe3ysibTaTaM
WCCIIC/IOBAHHS;

® [IPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH (CPENIHss CKOPOCTh U YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBWKCHWH, YCKOpPEHHE CBOOOTHOTO TMafeHUs, KECTKOCTh TPYKHHBI,
KO3 (ULUEHT TPEHHsI CKOJNbXKEHHS, MeXaHudeckass paboTa M MOLIHOCTh, 4YacTOTa M NEPUOA
KoJIe0aHUH MaTeMaTUYEeCKOIro U MPY)KMHHOTO MAasgTHUKOB, ONTHYECKAsl CHUJIa COOMpAroIIel JTMH3BI,
palMOaKTUBHBIM (DOH): IUIAHUPOBATH M3MEPEHUs, COOMPATh SKCIEPUMEHTAJIBHYIO YCTaHOBKY M
BBITIOJIHATh U3MEPEHUSs, CIeAys] MPEIOKEHHOW WHCTPYKIIWHY, BBIYUCISATH 3HAYCHUE BEIIMYHHBI H
aHAJTM3UPOBAThH MOTyYCHHBIE PE3YIIbTATHI C YIETOM 33JaHHOH ITOTPEITHOCTH H3MEPEHHIA;

e cOOMI0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000pYyI0BaHUEM;

®pa3MyaTh OCHOBHBbIE TPU3HAKM HU3YUEHHBIX (PHU3MUECKUX MOJENel: MaTepualbHas TOYKa,
a0COIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUITAHETapHAs MOJIENb
aToMa, HyKJIOHHasi MOJIeNIb aTOMHOTO s1/Ipa;

® XapaKTepU30BaTh MPHUHIUIBI ICHCTBHS N3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX YCTPOKHCTB C OMOPOM
Ha WX OmucaHus (B TOM YHMCIE: CIHUIOMETP, JATUYUKU TOJIOXKEHUS, PACCTOSHUS U YCKOpPEHHS,
pakeTa, 3X0JIOT, OYKH, IIEPUCKOII, (pOoToaInapaT, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, TO3UMETD,
KaMepa BuibcoHa), MCHONb3ys 3HaHHUA O CBOMCTBAaX (PU3MUECKUX SBJIECHUH U HEOOXOAUMBIE
(bu3nyeckre 3aKOHOMEPHOCTH;

® IICTIOJIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MIPU PEIIEHUH Y4eOHO--TIPaKTHYECKUX
3a7a4, ONTHYECKUE CXEMBI JUIsl TMOCTPOEHUS M300paXEHUH B IUIOCKOM 3epKajie U coOMparomiei
JIMH3E;



® IPUBOANTH TPUMEPHI (HAXOAUTh HMH(OPMAIUI0 O NpPUMEpPax) MNPAKTUYECKOTO HCIOIb30BaHUA
(hU3UYECKUX 3HAHWUN B TTOBCEIHEBHOM >KM3HU ISl oOecredeHus1 0€301acHOCTH MPH OOpaIleHUH C
npubopamMu MU TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 3J0POBbS U COOIIOACHHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

® OCYUIIECTBIIATh MOUCK HH(pOpManuu Qundyeckoro coiepxanus B VHTepHETe, CaMOCTOSTEIBHO
(bopMynHMpys TOUCKOBBIH 3alpoc, HAXOIUTh IIyTH OIPEICIICHUS JOCTOBEPHOCTH MOIY4EHHOU
nH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN M JJOTIOJTHUTEIbHBIX UICTOYHUKOB,;

® CTI0JIH30BATh NIPY BBIMOJIHEHUH YUYE€OHBIX 3a/JaHHi HAyYHO--TIONYJISIPHYIO JTUTEPATYpy PU3NIECKOTO
COJIep’KaHus, CIIPAaBOYHbIE MaTepuaibl, pecypcbl cetu IHTepHeT, Biaaerb puéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MNpeoOpa3zoBaHus HMHPOpMAaNMM M3 OJHOW 3HAKOBOM CHCTEMBbI B
APYTYIO;

® CO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE 1 YCTHBIE COOOILIEHUSI HA OCHOBE MH(POPMAIIMH U3 HECKOJIbKUX
MCTOYHHUKOB (PH3UUECKOTO COICPIKAHUS, MyOITHMYHO MPEACTABIATH PE3yNbTaThl MPOCKTHOW WU
HCCIIEA0BATENIBCKON ACSATENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh M3yYEHHBIN ITOHATUHHBIN
anmapaTr M3y4aeMoro pasnena (pU3MKd U COMpPOBOXKAATh BHICTYIUICHHE MpE3eHTAalMel ¢ y4EToM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o 2 0 0
VISHHACCIHE BETITHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o - 2 0 1
H3MKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa 0 0 https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHITICCKOT ABHACHHC 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 2 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 0 1
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1 0
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue KoJe0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 1
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 1
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 0 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 0 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Henyckanue v nornomeHne ¢cBeTa aroMoM 4 0 https://m.edsoo.ru/7f41a4ab
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 19



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/Ie.
1 YK pupon 1 0 0
SBnenus npupobl
2 dusnyeckue SABICHUS 1 0 0
du3ndYecKue BEIIMYNHBI U UX
3 1 0 0
U3MepeHue
JlaboparopHas pabdota "Omnpenenenue
4 LICHBI JIeJICHUS Kb 1 0 1
M3MEPUTENIBHOTO Tpudopa.”
MeTo1bI HAy4YHOTO MTO3HAHHUS.
5 Onucanue (I})[II/IISI/IIICCKI/IX SIBIICHUM C 1 0 0 bubnuorexa LIOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBI0 MOJIETIeH
6 JlabopaTtopHas pabota "M3mepenue 1 0 1
00BbEMa KUIKOCTH U TBEPAOTO Tema."
Crpoenue BemiectBa. ONBITHI,
7 OKa3bIBAIOIINE TUCKPETHOE 1 0 0 bubmmorexa LIOK
A HHIHE JHCKP https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
bubmuorexa [JOK
8 BIDKEHUE YACTHI] BEIIeCTBA 1 0 0
A tee https://m.edsoo.ru/ff0a013e
JlaGopatopHnas pabora "OrneHka
9 TMaMeTpa aToMa METOOM PSIOB (C 1 0 1

ucrnonb3oBanueM Qororpadmii).”



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHHS BELLIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUIA
Bozbl. O000IIEHNE 110 pa3ieny

bu6mmoreka [IOK

11
«IIepBoHavanbHbIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
Mexannueckoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubmuorexa [JOK
13 .E
CKopocTs. EAuHHIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHU IBUKCHUSA bubnmorexa [IOK
yr P s https://m.edsoo.ru/ff0a0ae4
15 HNueprusa. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
16
1 00BbeMa TeJIa MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHnast pabota
17 «OmnpeneneHue TIOTHOCTH TBEPIOTO
TEeIa
18 Pemenne 3amaq mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaercTeug ten. Cuna
ynpyrocty. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBUCHMOCTH PACTSKCHHUS

(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenue Tarorenus. Cuiia TSOKECTH

CBs3b MEXKY CUJION TSKECTH U

bu6mmoreka [IOK

22 Maccol tena. Bec Tena. Pemenue
" https://m.edsoo.ru/ff0a1778
3amay no teme "Cuna TSKeCTH

93 Cuiia TSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
DuU3NYECKUE XaPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Hsmepenue cui. JInHaMoMeT

p A p https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CrokeHHe OByX CUJI, HalIpaBJIEHHBIX
26 10 OJHOM 11 }I?\]/I)i)ﬁ ’ bubmorexa [JOK
A N p ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIAs CHIT

97 Pemenue 3amay mo reme
"PaBHOpelicTBYIOIIAs cun”

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBHUCHUMOCTH CHJIbI TPEHHS

29 CKOJIBYKEHUSA OT CUIIBI JABJICHUS U bubmiorexa LOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIIHXCS
ITOBEPXHOCTEN»

30 Pemenwue 3ana4 Ha onpeseneHne
PaBHOJECUCTBYIOLIEH CUIIBI
Pemenue 3agad mo remam: «Bec

31 tenay, «I'padpudeckoe n3odbpaxenue bubnnorexka [JOK

cmy, «Cunbl», «PaBHOACHCTBYIOIIAS
CHUI»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonrponbHas pabora mo remam:
«MexaHH4ecKoe IBIIKCHUEY,

32 «Macca, IIJIOTHOCTEY, «Bec Tenay,
«"paduyeckoe n300paKeHUE CHIT»,
«Cunbi»
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 aBJICHUS Ta3a OT 00bEMa bubmorexa HOK
o ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUs TBEPABIMU
35 TeJ‘EIBfH xclil KOCTSIMH H faﬂsaMH bubmorexa [JOK
> A ' https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
36 JlaBneHune B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coob
OODIIAIOIIHACCH COCY BT https://m.edsoo.ru/ff0a2970
39 IM'uapaBanueckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuHeBon
JKUJIKOCTHBIA HAcOC
41 ATmochepa 3eMiIH U IPUYKHBL € bubnuoreka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo TaBICHUS. bubnuotexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

44

45

3aBUCUMOCTBH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl YPOBHEM
MOpst

bapometp-anepouns. Atmocdeproe
JIaBJICHHUE HA Pa3JIMYHBIX BHICOTAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

46

Pemrenue 3ampau o reme "
AtMocdepHoe naBieHue"

47

48

49

50

51

52

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY>KEHHOE B HUX TEIO.
ApxumenoBa cuia

JlaGoparopHnas pabota
«Omnpeenenre BhITAIKMBAIOIIEH
CHUJIbI, ICVCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B JKUJIKOCTbHY

JlaGopatopHast paboTa 1o Teme
«MccrnenoBanue 3aBUCHMOCTH Beca

TeJa B BOJIE OT 00bEMA MOTPYKEHHOM

B JKUJKOCTD YaCTH TEJa
IInaBanune Texn

JlaGopatopHnas pabora
"KoHnctpyupoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOAKHU U

onpezeeHue € rpy30noabEMHOCTH"

Pemtenue 3agad mo reMam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBnenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

TBCPABIX TCJI, )I(I/I[[KOCTCﬁ u ra3oB»

KonTponbhas pabota no teme

53 «/laBrieHue TBEpBIX TEM, JKUIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexanmeckas pagora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MongtocTs. EAHAIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
Jlaboparopuas pabota "Onpenencaue

56 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBM)KCHUU TeJia 10
TOPU30HTAJILHOM MOBEPXHOCTHU."

57 [Ipocteie MexaHu3Msbl. Poryar.

PaBHOBeCcHE cui Ha ppiuare
Prryaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopHnas pabora bubnnorexka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3ama4 mo Teme «Y ClIOBuUS bu6mmoreka [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 .

«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenune 3amaa mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas dHeprusl. bubnnorexka [JOK

Kunernueckas u IIOTCHIMAJIbHAasA

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEeprus

[IpeBparnienue o1HOTO BHIA

63 . . 1 0
MEXaHUYECKOH SHEPTHU B IPYTOM.

64 3aKOH COXpaHEHUsI MEXaHUYECKON 1 0 bubnmoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
KonrponsHas pabora o teme

65 1 0
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

66 PesepBHbliit ypok. Pabota ¢ Tekctamu 1 0 bubnuoreka [IOK
o Teme "Mexanuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHrliit ypok. Pabota ¢ Tekctamu

67 1o TeMe "JlaBlieHre TBEPIBIX TEII 1 0 bubmorera [JOK

B | PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJIKOCTEH U ra30B
Pesepubiit ypok. Pabora ¢ Tekctamu

68 o teme "Pabora. MomHOCTS. 1 0
Oneprus"

OBUIEE KOJIMYECTBO YACOB I1O 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
o Tema ypoka Koutpoabusie IIpakTudeckue Aara unpponbie
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypen
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETHYECKON TCOPUHU U UX OIBITHBIC 1 0 0 bubmorexa LHOK
https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1 0 0
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1 0 0
BEIIECTBA HA OCHOBE IMOJIOKEHHI
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH
bu6nmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 0 0 https://m.edsoo.ru/Ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TemoBoe paciimpeHue u cxxatue 1 0 0 https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBIKEHHS 1 0 0
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 0 0 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bunp! Termonepenaun 1 0 0 bubmmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

1 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

12 YpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [HOK
TemmooOMeH 1 TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora

13 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIIOTHI,

14 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU

15 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
yZIeJIbHOM TEIJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK

16
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a

17 KontponsHas padora "Konnuectso bubnnorexka [JOK
TErIoTH" https://m.edsoo.ru/ff0a65c0
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AeNbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
JlabopaTopHas pabota

21 "UccnenoBanue mpolecca

ucnapenus."



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

22

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATyPhbl KUIICHUS
oT aTMOC(EepHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

23

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIAJKHOCTH BO31yXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMNIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBrraTens BHYTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurares.
TenoBrle ABUTATEIN U 3alllUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUS U IIPEeBpalICHUs
JHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHue arperaTHbIX COCTOSTHUI
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padota no teme
"TemnoBele ABieHusa. Msmenenne
arperaTHbBIX COCTOSIHUH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onektpusanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

JlaGopatopHnas pabora

"OnexTpu3anus TeJl UHAYKLUUEH U Ipu

COMPUKOCHOBEHUH"

31

B3anMopeiicTBre 3apsyKeHHBIX TEll.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3akoH Kynona

https://m.edsoo.ru/ff0a87e4

DJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB AJIeKTPUYECKOro

bu6mmoreka [IOK

32
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 DneMeHTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0
36 cymiecTBoBanus. IcTOUHUKH bubmmorexa [JOK
i ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIefcTBUS PJIEKTPUIECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
38 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
39 DnekTpruyeckas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopaTtopHas pabora
40 "M3MepeHune u peryampoBaHue CUITbI bubmmorexa [JOK
" P PEryIHp https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUYECKOE HAIIPSKEHUE.
41 BoasT™metp. JIaGopatopnas padota bubnmoreka [JOK

"N3mepenue u peryiupoBaHue
HarpsoKeHns "

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

ConpoTHuBieHHE IPOBOAHMKA.

bubmuorexa [JOK

42
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
43 3JIEKTPUYECKOTO COMPOTUBIICHUS bubnnoreka [HOK
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT
44 HanpsokeHust. 3axoH Oma g ydgacTka bubmmorexa [IOK
P ' ya https://m.edsoo.ru/ff0aad4a
e
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
45 TOKa, UYILETO Yepe3 PE3UCTOp, OT bubmorexa HOK
> I P3P P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
46 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
47 Pemenwue 3a1a4 Ha mocie0BaTeIbHOE
Y TIapajuieIbHOE COeTMHEHUE
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAMPSHKEHUN TIPU bubnmnoreka [JOK
MOCIE0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
JlaGopatopnas pabora "[IpoBepka
49 MpaBWJIa Ui CHJIBI TOKA MPU bubmuoreka [IOK
mapajuieIbHOM COEUHEHNH https://m.edsoo.ru/ff0aadle
pe3uctopon”
50 Pemrenue 3a1au Ha npuMeHEHUE bu6nmoreka [JOK

3akoHa Oma AJI pas3;IndIHOIro

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAUHCHUA ITPOBOAHUKOB

PaboTa n MOINHOCTB 3JICKTPUUCCKOI'O

bu6mmoreka [IOK

51
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro buGnnorexa LIOK
P Y P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKUe ey 1 MOTpeOnuTenn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX bubnmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CcTOSIHHBIH
3JIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"JJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KTeII){HHe Tea I/IpI/IX bubmorexa [JOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3alMOJIECHCTBHE
57 Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emiie
59 OmnbIT OpcTena. MarHuTHoe 1moje bubnmuotexa [JOK

AJIEKTPUYECKOTr0 TOKa MaruHutHoe

https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

ITOJIC KaTYIIKH C TOKOM

60

61

IIpuMeHeHue 3I1eKTPOMarHuToB B
texHnuke. JlJaboparopnas padora
"N3y4yeHue neicTBUSI MarHUTHOTO
TI0JIsl Ha MPOBOJAHUK C TOKOM"

DNeKTPOABUTATEIb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopras pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

66

Omnbrtel @apanest. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

Onexrporereparop. CriocoOsl
MOJTYYEHUS DIIEKTPUIECKOI SHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MarHUTHBIE SIBJIeHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

PesepBubrii ypok. Pabora ¢ Tekctamu
o teMe "TemioBble aBneHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepBHeIit ypok. Pabora ¢ TekcTamu

67 | morewe Tocromm : 0 s o ks
AIEKTPUIECKUIN TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1 0
o TeMe "MarauTHbIC IBICHUS"
OBILIEE KOJIMYECTBO YACOB I10 68 14

I[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MexaHuueckoe TBUKEHHE.
1 8 1 0 0
MarepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1 0 0
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 0 0 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 0 0
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE bubmmnoreka HOK
5 1 0 0
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 0 0
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpEHHUS Teja Mpu 1 0 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh
8 S 1 0 0
lanunes
9 PaBHOMEpHOE ABUKEHUE 110 1 0 0 bu6muoreka [IOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Jlaboparopnas pabota "HccrnenoBanue

3aBUCHUMOCTH CHUJIbI TPCHHA



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

CKOJIBKEHUS OT CUJIbI HOPMaJIbHOTO
naBiaeHus."

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bu6nmoreka [IOK

23 TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
P A https://m.eds00.ru/ff0af044
MaJIeHUs
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubamorexa LOK
) P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEp0OTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAIICHHUS

27 MowmenT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 TeMe "MexaHN4ecKOe IBIKEHNE bubmorexa HOK

. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbHas padbota no teme
30 "MexaHH4YeCKOe ABUKCHUE buomrorexa LIOK
N g | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHCHUS UMITyJIbca. YIIPyroe u bromorexa LIOK
P y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3aigad nmo reme "3akoH but6mmoreka [{OK

COXPAaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubnunoreka LIOK

33 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0ag4
PaboTa cwitbl TSKECTH, CHITBI bubnnorexa [{OK
34
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
35 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAIILHOM MOBEPXHOCTH
36 CBs13b DHEPTUM U PAOOTHI.
[ToTrenumanpHas SHEpPIrust
37 Kunernueckas sueprus. Teopema o bubnuoreka [{OK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
38 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
39 Jlaboparopnast padota «13yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ff0b12fe
40 KontponbHas pabota "3akoHbl
coxpaHeHus"
41 KonebarensHOE IBUKEHUE U €TO bubmmoreka IIOK
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmuoreka [IOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKH
JlabopaTopHas paboTa «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa I[JOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBparienue sHepruu npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXAaHUUYECKUX KOJIEOaHUIX

46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojaeOaHui
MPYKUHHOTO MasiTHUKa)

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH MIEPUO0JIa KoJIeOaHMit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBa

MCXaHHMYCCKHUX BOJIH. HpOI[OJ'IBHBIC u
IMOIICPCYHBIC BOJIHBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

MexaHu4eckue BOJIHBI B TBEPIOM
Tene. CelicMuueckue BOJIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpaxkeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

54

55

Ypok-koHpepeHnius "YIbTpa3sByK U
nH(}pa3ByK B IpUPOJIE€ U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
Teme "MexaHudyeckue KojaeOaHus 1
BOJHEI"

KonTponbHas pabota mo Teme
"Mexannyeckue KouedaHus 1 BOJIHbI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

56

DNeKTPOMarHuTHOE TI0JIE.

but6mmoreka [IOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

QHGKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "Llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Jlaboparopuas pabota "M3ydeHue
. PatoPHT P . bubnunoreka LIOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPHUpoJia CBETA.
61 Cko OI():TI) cBeTa Bongosme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)KeHUs CBETa. 3epKaja.
63 Pemenue 3amau Ha IpUMEHEHHE bubnmorexa IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonp30BaHre TOJTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHS B ONITHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HU3yueHue

XapaKTePUCTHK U300pakeHus



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

IpeMeTa B INIOCKOM 3epkaiie."

JlabGopaTtopHas pabora "HccienoBanue
3aBHCHUMOCTH yTJa MPEJIOMIICHHUS

o7 CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpanuue "Bo3yx-crekno""
bub6nmoreka [IOK
68 Jlun3zel. OnTudeckas CUiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [IOK

69 [TocTpoenne n300paKeHH B TUH3AX https://m.edsoo.ru/ffob4dda
Jlabopatopuas pabora "[lonyuenue

70 I/I3O6§3)KGI})II/II7I CpHOMOHIBIO . bubmmorexa [JOK

. https://m.edsoo.ru/ff0cOa7e
cobuparomieit JIMH3bI"
Jlaboparopuas pabota "Onpenenenue
71 q)oxyzHorz pachos{HHs{ 51 OI;[TII[/IquKoﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpAroIIe JTNH3HI"

72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "leexTs
3penus. Kak coxpanuts 3penue"

Paznoxenne 6em0ro cBeTa B CIEKTP.

74 OmneiTel HetoToHa. Croxenue bubmmnoreka HOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
BonHoBEIE cBOlICTBA CBETA:

75 aucriepcus, HHTepepeHns u
T paKIus

76 KounTponbhas pabota no teme bubmuoteka [IOK

"CseToBbI€ BiIcHUA"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Omnbitel Pe3epdopaa u ruranerapHas

bubnunoreka LIOK

77
MOJIENIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u MorionieHne cBera
79 aromoM. KBantel. JIuneiiuaroie bubmorexa LHIOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPHI
bubnunoreka LIOK
80 Habmiozenue CrekTpos uenycKanis https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUABI bubnnorexa [JOK
A a https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJEINb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIEC TpEeBpaICHUSI. bubnunoreka LIOK
M3oTomsr https://m.edsoo.ru/ffOclal4
Pemenne 3agau mo teme: bu6nmorexa LIOK
84
"PanunoakTuBHBIE MpeBpaleHns" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Jlaboparopnast padota "U3mepenue bubnnorexa [JOK
86
paanoakTuBHOTO (poHa." https://m.edsoo.ru/ff0c2126
SlnepHble peakiuy. 3aKOHBI
87 ccf[x paHeHESI 3aH$1 OBOT'0 1 MacCOBOT'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qHCeN
88 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubnuotexa [JOK
MAacCChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau nmo reme "AnepHeie
peakuun"
90 Peakuuu cuHTe3a U neneHus saep. bu6nunorexa LIOK

Ucrounuku sueprun CosHIA U 3BE3]T

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Jlaboparopnas pabora "2.
HccnenoBanue TPEKOB: U3MEPEHUE

91
SHEPTHUH YACTHUIIBI IO TOPMO3HOMY
nytH (1o ¢portorpadpusm).”
[ToaroroBka K KOHTPOJIBHOU paboTe MO
92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. Bu6muotexa [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBaeHUS"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBrie sBaeHUS"
IToBTOpenue, 0000IICHNE.
94 JIabo I; 0 e a6ncf 0 c bubmorexa HOK
a TOPHBI THI 110 K
P pv P pey https://m.edsoo.ru/ff0c245a
"B3anmopericTeue Tea"
[ToBTOpenue, o6ob6mcHNe. Pemenue
95 a LIeTII){LIX u Ka‘leCTBeHHBIX 3a/1a4 I10 bubmorexa [JOK
pac A https://m.edsoo.ru/ff0c2572
teme "TeroBbie porecch”
[ToBTOpenue, o6o6mcHNe. Pemenue
96 p n Ka‘leCTBeHHBIX 3aJ7a4 110 bubmorexa [TOK
ACYCTHBIX
pacte a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBsix qBurarenei"
IloBTOpenue, 0600mIcHKE. Pemenue
97 p M Ka4ECTBEHHBIX 3a/1a4 110 bubmorexa I[JOK
ACYCTHBIX
pacte A https://m.edsoo.ru/ff0c2b30
teme "KIIJI[ anekrpoycTtaHOBOK"
[ToBTOpeHme, 0000IICHNE.
98 Jlabo g OpHBIE 3612TI)I 10 Kypce bubmorexa HOK
TOPH
patop p pey https://m.edsoo.ru/ff0c2c52
"CBeToBbI€e sBJICHUS"
bu6nunorexa LIOK
99 [ToBTOpenue, o6o0menue. Pabota ¢ 1

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

TEKCTaMU 10 TeMe "3aKOHBI
COXpaHEHUs B ME€XaHUKe"

100

101

102

[ToBTropenue, o6o0menue. Padora ¢
Tekcramu 1o teMe "Koebanus u 1
BOJTHEI"

[ToBTOpenue, o600meHne. Pabora ¢
TekcTaMmu 1o TeMe "CBeTOBEIE 1
sSaBIIeHUs"

[ToBTOpenue, 0600meHue. Pabora ¢

TekcTtamu 1o TeMe "KBaHToBas u 1
snepHas pusuka"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubnmoreka [IOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10

102

I[TPOTPAMME

19



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHOe 00111eCTBO
«3narensctBO «IIpocBemienue»

» ®usuka, 9 knacc/ Ieppimkun .M., I'ytauk E.M., UBanos A.U., [lerpoBa

M.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocsemnienue

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
®uszuka 7-9 knaccsl Pabouast nporpamma k nunun YMK U. M. Ilepbinikuna,
E. M. I'ythuk, A. U. UBanosa / E. M. I'ytHuk, M. A. Iletpoga, O. A.

UepnukoBa. — Mockaa : [Ipocsemienue, 2021. — 77, [2] ¢

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

https://m.edsoo.ru/
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